MEASUREMENTS AND NOTATION.
For the purpose of obtaining measurements, the following points have been utilized:-(a) The breadth between the first permanent molars, the point chosen for measurement being the gum margin immediately in line with the fissure in the palatine aspect of the tooth. This measurement is denoted throughout by A. (b) The breadth between the first deciduous molars or first premolars, the point chosen being the gum margin at the point corresponding to the centre of the palatine aspect. This measurement is denoted throughout by B.
(c) For the deciduous teeth points between the second deciduous molars and canines were selected -denoted by the letters C and D respectively.
In selecting points near the gum margin rather than the cusps it seemed that a truer idea of the breadth of the palate could be obtained. The width between the cusps varies greatly with the alignment or tilt of the tooth and, still further, does not give the width of the palate. The following notation was adopted in recording -the occlusion of the teeth:
N to indicate that the occlusion of the teeth was the normal, namely, mesial surface of upper molars posterior to that of the lower (fig. 1 ). X to indicate that the mesial surface of the molars or premolars were flush (fig. 2 ). 0 to indicate that in occlusion the mesial aspects of the maxillary teeth were in advance of the mandibular (fig. 3 ).. To obtain an idea of the shape of the palate plaster casts were obtained of 100 cases. These were divided at a point corresponding to the middle of the second deciduous molar or second premolar, and also through the median line. By m-eans of these two sections a fair idea of the shape of the arch of the palate was obtained. The measurements throughout are expressed in millimetres. Of the cases in which adenoids were not and had not been present, and there was no history of such habits as thumb sucking and the use of comforters, only 38 were breast-fed. The term breast-fed was limited to those in which this method of feeding had been adopted for at least six months. Very few children in private practice were breast-fed for periods longer than this, but in the cases of hospital patients the period was generally from nine to twelve months, and more often the latter than the former.
The average measurernent of the breast-fed cases was A B
Private cases (20) ... 34-85 mm. ... 26-31 mm. Hospital cases (18) ... 34-55 , ... 26-43 , These figures show a slightly increased breadth in the molar region in private cases and a decreased breadth in the premolar region-in other words, the curve of the arch in the well-to-do child is greater than that met with in those not so favourably placed. Taking the average of both classes, the 38 cases show the following figures:
A B 34 70 mm.
... 26-36 mm. the difference between the two measurements being 8f34 mm. The occlusions work out as follows (in 3 of the hospital cases the occlusion could not be correctly ascertained):- Twenty-three, or 65,7 per cent., are normal, and in only 2 cases is there an 0 occlusion. Counting each case as two occlusions, we find out of a possible 70 there are 53 normals, or 75 7 per cent. Taking private cases only, the average is 75 per cent. normals on both sides, and 33 N out of a possible 40. It is not easy to see the cause of the 0 occlusions; in both cases the deciduous molars were still present, and I was not able to obtain a history of the use of the comforter or thumb sucking.
The 0 occlusion is at times foreshadowed in the deciduous dentition. In one example, for instance, the child was breast-fed for nine months, was perfectly free from adenoids, and had never used the comforter, &c.; 11 at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from the width of the arch was slightly above the average, yet the occlusion was O X.
The numbers of breast-fed children aged under 6 examined have been small, namely, 13. The average measurement of these was:
... 22-76 mm. Turning to a consideration of hand-fed children free from adenoids, 34 cases in private practice yielded the following figures: 
25-61
These figures show that breast-fed children have slightly betterdeveloped arches than those that are hand-fed. Amongst my hospital patients the number of hand-fed children without adenoids was too small for comparison with those breast-fed. The few figures I have appear to indicate that the difference is more marked than in the case of private patients. What is the cause of the variation in size between the breastand hand-fed? The answer is probably to be found in the difference between the action of the teat and the nipple on the palate.
To quote Dr. Pedlev: " If we watch an infant in the act of taking its natural food, we see that it opens its mouth to the fullest extent and takes a mouthful of its mother's breast; not only the nipple, but a large part of the areola disappears. At the same time the tongue is protruded over the whole of the lower gums and often over the lip, and its edge may be seen in the angles of the lips. Thus an infant aged and 1 in. to 11 in. long-a flattened truncated cone, which, when subjected to the pressure of the tongue and the jaws, comes into contact with the larger portion of the palate and the upper gums, and the upper surface of the tongue. The nipple itself forms a small part of what an infant aged 1 month takes into its mouth. The everted lips lie around the base of this soft cone, with slight, if any, contraction. "In the act of feeding at the breast the jaws hardly close. The lower jaw is raised to squeeze the pap against the upper gums and the palate; a wave of contraction passes along the intervening tongue from its tip to its base, in the latter part of which movement there is some retraction of the body of the organ, which in this closed cavity makes for suction; then its approximation to the palate pushes the milk into the pharynx to be swallowed. The milk which is contained in the distended ampullie immediately above the nipple is squeezed out rather than drawn out by suction. The jaws then separate to admit more milk into the flaccid apex of the breast, for the process to be repeated; the first part of this effort of expression is aided by the lower gums biting inside the upper. The cheeks are passive, the whole act is peristaltic, the alternating pressure and relaxation exerted by the jaws and tongue being analogous to that which the milker imparts with his fingers to the teat of the cow. The muscular effort becomes stronger as the meal terminates and ducts empty of secretion." The general effect of the act is to bring the muscular tissue about the jaws into activity, and the effect on the palate is of a spreading character.
With the modern-shaped bottle the child is held on the left arm and the bottle is kept at such an angle that the milk passes into the teat; the mandible then exerts a squeezing action and the milk, passing into the mouth, is swallowed. If the bottle is used correctly, there is but little sucking on the part of the child, the whole act simulating that of the child at the breast; but there is this difference: the teat is not so tough and resistant as the breast, and the pad in the mouth exerts less pressure on the anterior part of the palate; still further, the backward force of the breast upon the anterior part of the arch is absent.
It would therefore seem that teats for bottles should be made flat and broad at the base, and a little longer than at present and of a tougher character-in other words, as near an approach as possible to the nipple and adjoining part of the breast. With so manv children being handfed, the question is one of importance, and I think that the ideal teat has yet to be designed. Of those in use the Soxhlet is fairly good. It seems, however, to be just a little too long, and the child has a tendency to get the teat too far back in the mouth. Its action on the palate is good, and some of the best arches I have seen in hand-fed children have been those in which the Soxhlet teat has been used. The modern feeding-bottle is, however, a great advance on the old tube feeding-bottle. In this the teat, about 1 in. to 11 in. long, is of a narrow tube-like type. In taking the milk from this bottle the tongue is closed around the teat and the act of suction is brought into play. The mandible is not used to any extent and the whole action of the muscular tissue of the cheeks is towards the median line and not away from it as is the case with the child at the breast. The action tends to narrow rather than spread the palate, and measurements of models bear evidence of this. In mny cases there were 41 patients where the tube bottle had been used, and the average measurements were:
A B 32-14 mm.
...
23-05 mm.
These figures, compared with those of hand-fed by ordinary boat bottles, show a marked diminution in width, especially in the premolar region. To investigate the shape of the palate 45 cases were examined, 20 breast-fed and 25 hand-fed. Tracings were made of the transverse and longitudinal outlines, and in the case of the former an attempt made to find out the breadth compared to the height. For this purpose a line was drawn between the gingival edges, and from the centre of this base a line was drawn at right angles to ascertain the height. The comparative breadth to height was ascertained. In the case of the breast-fed cases the breadth averaged 2 63 times the height, while in the case of the 25 hand-fed the figures were 2 52-a balance in favour of the breast-fed.
An examination of the tracings obtained showed that great variations exist in the shape of the palate, and that the arch of the palate is often asymmetrical. A series of these tracings is shown in fig. 4 (p. 16).
With the tube bottle the palatal arch is altered, as will be seen from the tracings of the three cases ( fig. 6 ). These patients had not suffered from adenoids and so may be taken as examples of the action of the tube feeding-bottle. One is struck by the height of the arch, the average breadth to the height in four cases being 186 compared with 2 52 and 2'63 in cases of hand-and breast-fed children. The drawing marked (a) is of a child of Irish parentage, and even here, although the arch:is broader than the average, the relation of breadth to height is ADENOIDS.
In examining the effect of adenoids all cases showing protrusions, or " open bite," were excluded, the investigations being limited to cases showing simple crowding of the arches. By this means it seemed possible to obtain a more accurate idea of the effect of adenoids on the arch and palate. Eighty-two cases were examined (42 breast-fed, 40 hand-fed). The measurements of these were: Hand-fed (40 Unfortunately the number of hand-fed hospital patients without adenoids is too small to draw any inference from. The figures, however, suggest the following ideas:
25-
(1) That as far as breast-fed children are concerned the effect of adenoids is more marked in hospital than in private patients. This point, taken with the fact that adenoids go longer untreated in hospital than in private patients, suggests that some of the narrowing in adenoid palates is due to the action of the tissues of the cheeks.
(2) The change is more marked in the front than the back part of the mouth, again suggesting the pressure inwards of the cheeks. This would naturally be felt more in front than at the back of the arch.
(3) The effect of adenoids in narrowing the arch is less felt in handthan breast-fed children. This point is of interest, and certainly requires further investigation.
The degree of deformity to the palate from adenoids depends mainly on the age of onset of the trouble and the period of continuance of the obstruction.
In the adenoid palate the ratio of breadth to height is less than in normals.
Breast-fed + adenoids (9 cases) ... 213
Hand-fed + adenoids (22 cases) ...
2-25
The normal figures are 2 63 and 2'52 respectively. The alteration is greater in the breast-fed than in the hand-fed. This corresponds to the general changes in width and occlusion already noted. With regard to these figures, hospital and private cases are included. The majority of cases under "breast-fed" are hospital patients and under " hand-fed " are private patients.
Drawings of breastand hand-fed children with adenoids are shown in figs. 5 and 7. It will be noticed that the arch of the palate is more irregular and that the rise of the palate from the incisor teeth is more abrupt than is the case in normals, the general idea given being that there has been some degree of lateral pressure brought on the sides of the arch, forcing it up.
If a series of models of children be examined in which adenoids were present in early years, the constant presence of more or less crowding of the incisors will be apparent. This crowding may involve all four incisors or only the lateral incisors, expressing itself as a slight tilt of these teeth. On examining such teeth more critically it will be noticed that the general trend of the roots is towards the median line. The apices Odonttological Section are squeezed, as it were, together. This crowding must be attributed to want of growth of the premaxillaw owing principally to lack of function of the anterior nares. I am inclined to think that the view of Mr. Tomes that the growth ceases between the premaxillm and maxillee at birth is open to question.
An examination of the skulls in the museum suggests that growth does continue to a much later date than is usually stated, and that the spacing of the incisors just previous to the eruption of the permanent teeth is in a certain measure connected with this growth.
In several of the imaxillIe showing well-marked spacing of the incisors the suture was well marked ( fig. 10 ) while in others with the suture almost obliterated the spacing was absent. These associated conditions were, however, not constant, so that one is unable to draw any definite FIG. 10. conclusion. Some specimenis showing mi-arked spacing between all. four teeth were associated wxith premaxillise developed fromi two centres, and in one instance of spacing between the central incisors there is a suggestion of an extra suture ruinmng to the median side of the tooth. In one specimen the suture is carried back linto the palate (see fig. 11 ).
if, then, as seems probable, growthi does continue at the premaxillarymaxi'llary suture, the spacing of incisors seen in normal children is more rationally accounted for than by assuming a forward translation of the teeth by the tongue. Again, the crowding seen in adenoid cases can be-explained on the lines of want of growth. This point is of the utmost importance with regard to the question of treatment.
A further effect of adenoids on the arch is to be seen in the region of the first molars. If, as seems probable, the growth of the maxilla and the eruption of the molar teeth are mainly dependent upon the growth of the antrum, in nasal obstruction the function of the antrum is FIG. 11. FIG. 12. in abeyance, with the result that the orderly growth of the jaw is interfered with. The result of this is principally seen in a want of growth in the molar region, with the result that the inolar teeth are crowded. The first molar when erupted often fails to assume a vertical position and lies with a general slope backwards. This is well seen in fig. 12 , the model of a child that suffered from adenoids. This tooth is in normal occlusion, but it is not difficult to see that directly the second deciduous molar is removed the pressure of the developing teeth will cause a rapid forward movement, and an abnormal occlusion will result, with an encroachment on the space for the premolars.
In some cases the want of growth in the molar regions is so marked that the first molar erupts in such a way as to lead to absorption of the posterior aspect of the second deciduous molar (see figs. 13 and 14). Under such conditions it is quite clear that abnormal occlusion must result, and the space for the premolars be considerably curtailed. A study, then, of the palates and arches of children with adenoids, in comparison with those of normals, points pretty definitely to these facts:
(1) That there is a definite lack of growth of the bone, especially in the incisor and molar regions.
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Colyer: The Growth of the Jaws (2) That the pressure or weight of the cheeks tends to narrow the arch, the effect being more felt from this cause in the anterior than the posterior part.
SUPERIOR PROTRUSION.
The type of irregularity known as superior protrusion was seen in 159 cases-69 hospital, 90 private. Of these a complete history as to feeding and adenoids was obtained in 56 private and 29 hospital cases. The measurements were as follows: These figures show in the case of non-adenoid children an important narrowing in the premolar region in the case of protrusion; in the case of adenoids a slight reduction in the premolar region, with a larger one in the molar. In the case of 14 hospital cases of protrusion plus adenoids, the figures are as low as: Out of the 72 cases there were only 15 normal, or 20'83 per cent., while we find 24, or just 33 3 per cent., with an 0 occlusion of the teeth at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from on both sides. If these figures are compared with those of adenoid cases, unaccompanied by protrusion, the striking feature is not so much the decrease in normal occlusion but the great percentage of 0 occlusions. In 140 occlusions (breastand hand-fed, private and hospital) without adenoids, there were only 5 cases of "too forward occlusions" on both sides. This abnormal forward occlusion means either a normal maxilla with a defectively developed mandible or a movement forward of the whole maxillary arch. There are many who maintain that protrusion of the upper teeth is the result of the former condition, but I have never yet seen any satisfactory data brought forward to support the statement, and they have never pointed out whether the want of growth of the mandible is due to congenital defect or due to disuse through want of function. If the former, then the difficulty must be explained why the mandible should be the only bone in the body so liable to congenital defect, especially when we consider the relative scarcity of such defects in other bones. If the latter contention, namely, that the defect is due to disuse from lack of function, then another difficulty has to be met and explained. Tissues, and therefore bones, depend for development upon the " inherent power of growth " and functional activity. With regard to "inherent power of growth," there is no reason why this should be interfered with more in the mandible than in the maxilla, and in connexion with the question of functional activity it must be remembered that the mandible is a freely movable bone, whose main function is concerned in the process of mastication, whereas in the maxilla (a fixed bone) growth is affected not only by the proper carrying on of the process of mastication, but also by efficient nasal respiration. Now, although we know that the modern-day food has reduced the function of mastication, it is fair to infer that the growth of both maxilla and mandible has been affected; but this is common to the race, and there is no reason to believe that the influence is more marked in the mandible than the maxilla. On the other hand, the frequent presence of adenoids, and the fact that lack of nasal respiration interferes in a marked way with the growth of the maxilla, points to the maxilla being the bone under-developed.
In fig. 15 is shown a case of superior protrusion due to a forward movement of the maxillary teeth.
I do not contend-that the mandible is never at fault in superior protrusion. I think it is in a few cases, but it is rather to the maxilla we must turn for an explanation of protruding teeth.
If a series of children be examined with adenoids the larger section will be found to have simply a crowded condition of the teeth and the smaller section superior protrusion. Adenoids, we have seen, narrow the arch and generally interfere with growth of the bones, but why in one case does a simple crowded condition of the teeth result, and in another a general protrusion frequently unaccompanied by much displacement from a regular arch, and in other examples the deformity known as " open bite " ? To take first the private cases breast-fed without adenoids, the following facts were obtained: In 16 cases out of the 18 there was a history of the use of the comforter or thumb sucking, in one case the protrusion was definitely due to sucking the lower lip, and in one the only ascertainable abnormality was the fraenum. In the case numbered 15 I had the opportunity of seeing this child when aged about 18 months, and the protrusion was then well marked ( fig. 16 ).
Of the cases accompanied by adenoids there was a history of the use of the comforter or thumbs in 19 of the children for periods in some cases up to the age of 3. In 5 of these the tube bottle had been used.
Of the remaining cases, in 11 there was no history of the comforter or thumbs, but in three of these the tube bottle had been used. In 8 cases the history of comforter, thumbs, &c., was not inquired about.
Of 9 hospital cases without adenoids, in 6 there was a history of the comforter, thumbs, or tube bottle; while of 24 cases with adenoids, in 18 there was a history of some deforming force, in 1 the deciduous teeth had been knocked out when aged '3, and of the remaining 5, 2 showed hypoplastic teeth, aind 1 definite signs of previous rickets. These figures are strongly suggestive of the comforter, fingers, or tube bottle as being the determining factors in the production of D-20 protruding upper teeth. In a few cases there is only a history of adenoids, but how this condition produces adenoids is not clear. I admit that a history of tube bottles, comforters, and thumbs is met with in those not presenting protruding teeth, and although my statistics are not very extensive on this point, I find that in 163 private patients in whom I have inquired as to the use of a comforter, &c., 107 had not used it, and of these 13 showed protrusion. A history of the use of comforter or thumbs was ascertained in 56 cases, and of these 39 showed definite protrusions. The slight use of a comforter for the purpose, perhaps, of sending the child to sleep probably does no damage; it is rather the persistent use over a long period.
It is quite probable that it will be argued that the comforter is not so fruitful a source of trouble as my figures seem to suggest, because protrusions do not, as a rule, arise until the eruption of the second dentition.
My observations lead me to believe that this is not the case, and that slight protrusion of the deciduous incisors is very common in the first set, and is the forerunner of a more apparent deformity in later childhood. A slight protrusion in early years may easily go unnoticed, and this, combined with the small number of children under the age of 6 brought to the dental surgeon, may account for their supposed absence.
My attention was first drawn to the question of the use of the comforter by a paper contributed to the British Medical Journal, 1906, ii, p. 989, by Dr. T. Pedley, but I little expected to find on inquiring into the subject how his views would be confirmed by one's own observations. I think myself there can be no doubt that the comforter and thumb sucking must be regarded as a most important factor in the production of protruding teeth.
The production of protruding teeth in cases associated with adenoids alone is not easily explained, and I do not propose to-night to discuss the matter. The majority of such cases have the lower incisors driving on to the upper teeth, and are associated with want of growth in the molar region. Sections of palates of protrusion associated with comforter but without adenoids are shown in fig. 8 and of protrusions with comforter and adenoids in fig. 9 . M. H. Cryer, in an excellent paper on "Factors that Modify the Human Jaws and Face," 1 clearly recognizes the evil results that may follow prolonged thumb sucking or the use of a comforter; he says: "Mouth breathing and sucking of the thumb or any foreign substance while the mouth is undergoing development will modify, not only the shape of the mouth itself, but that of the whole face. When the jaws are apart the action of the various muscles tends to draw them inward. The hyoid group has a tendency to draw the mandible in at the angles. The palato-glossus and other muscles of the region also draw the tuberosity of the maxilla inward and the facial muscles are presumed to act in a similar manner. The sucking of the thumb or of false nipples puts into action the muscles connected with the orbicularis oris, which action, in concert with that of the palato-glossus and the palatopharyngeal, assists in bringing about a contraction of the arches."
OPEN BITE."
In referring to "open bite " I propose to limit my remarks to that variety in which the lack of occlusion involves the premolar and molar region. Thirty cases were examined. In 24 of these, measurements were taken with the following results If these are compared with the occlusions of superior protrusion it will be noticed that the percentage of normal occlusions is higher and of too forward occlusions far less in cases of " open bite."
In 25 of the 30 cases hypoplastic teeth were present, and this is a point of some importance. Hypoplastic teeth may be regarded as a sign of previous rickets, but even if this is open to question they indicate that the blood-stream to the jaws was deficient in inorganic salts, and if the teeth suffered there is no reason why the nutrition of the bone should not also have been interfered with. This close association of rickets with " open bite" throws considerable light on the production of the deformity.
In 16 of the cases the history as to feeding and the condition of the naso-pharynx was obtained. The details of these cases are as follows:- The points to notice are (1) in all cases except one adenoids were present; (2) in 15 cases hypoplastic teeth were present; (3) in 12 of the cases in which inquiry was made about the comforter, 5 had used it.
These facts seem to support the view I advanced in a previous paper,1 namely, that "open bite" is due to the ill-effects of adenoids plus rickets. We know that the weight of the cheeks tends to narrow the jaw; if, now, this weight is acting on easily pliable bones the effect will be accentuated. In severe cases the mandible takes a marked bend down about the anterior border of the insertion of the masseter; this condition is probably due to a bending of the bone, due to the downward pull of the muscles opening the mandible counteracted by the elevators of the mandible. I am also inclined to think that the upward displacement of the maxillary incisors, which is at times present, is due to the action of the comforter or the teat of the bottle on bones softened by rickets. In other words, the agencies which produce general crowding and protrusion, when combined with rickets, produce grosser lesions, which show themselves in the form of " open bite." DISCUSSION.
The PRESIDENT (Mr. Howard Mummery) said that a very large field was opened up by the paper, and he hoped it would meet with a good discussion. Mr. Colyer's observations with regard to the different actions of the jaws of the child produced by the two different forms of feeding-bottle were of decidedly great interest. He thought that most pernicious invention the "comforter " was responsible for a great deal of evil and should be condemned on more grounds than one.
Dr. SIM WALLACE said there were many points in the paper with which he agreed, but he did not intend to refer to them, desiring only to put forward some interpretations of the author's figures that he thought were perhaps as good as the interpretation given by the author himself. With regard to the measurements of breast-fed children in private and in hospital patients, although the difference was not great there was a difference in the measurement between the private and hospital patient, although they had been fed in exactly the same way; to a certain extent the hospital patients even fared better, inasmuch as the breast-feeding had been continued rather longer, and possibly that might account for the very slight increase in the premolar region. In the molar region, the region where a tooth came into its position at a later time, when other things had had an opportunity to take effect, there was a definite, although a small difference in the private patient and the hospital patient. The difference no doubt resulted from the fact that hospital patients did not live in such hygienic surroundings 9s more favoured children and consequently were not so well nourished. Taking statistics of the weights of children brought up in the wealthy classes and those brought up in the poorer classes, there was a distinctly greater body-weight in the well-to-do children; in general their muscular development was greater, and amongst the muscles was that important organ the tongue. With regard to bottle-fed children, it appeared from what the author had said that the greater difference was in the hospital patients; those that had been fed less hygienically were rather less well nourished than the children of the well-to-do, who had more fortunate hygienic surroundings. The same fact was observable in a comparison of the Soxhlet bottle with the tube bottle. The tube bottle had been given up on account of the difficulty of sterilizing the tubes, whereas the Soxhlet bottle had no tube, the top being readily taken off and the rubber teat turned inside out and cleaned and sterilized. Therefore he thought the differences the author had pointed out in his statistics were explicable on another theory altogether; there might be some slight difference in the effect of the comforter compared with the breast, but the measurements were well explained by the fact that the tongue was an important organ in the moulding of the dental arches. In the case of adenoids associated with mouth-breathing the function of the tongue was in abeyance in the upper jaw and there was consequently an arrest of development in the maxillae. He agreed with the author in attributing superior protrusion largely to the lack of development of the maxilla. One slide showed very well how the narrowing took place; -teeth were trying to come into position where there was insufficient space for them, the bony growth which should have taken place on the posterior part of the maxilla had not taken place, and consequently the teeth came crowding into a position where there was no bony'substance for them; whereas in a well-developed jaw the first molar came into position not in contact with the second temporary molar, but actually with a tiny space between. If the first molar came into position and crowded all the teeth forward it obliterated the spaces and tipped all the teeth forward. The author seemed to think that the tongue pressing on the arch was not a very good explanation of why the spacing of the teeth came into existence, but as a matter of fact the spacing not only came into existence in the intermaxillary-maxillary suture, but between the incisors also in the upper jaw, as well as between all the front teeth in the lower jaw where there was no intermaxillary-maxillary suture. In the case of adenoids the tongue did not carry the mandible and the maxilla forward, and consequently the developmental stimulus that should be given to the deposit of bone by the transference of the maxilla bodily forward was not given, and crowding occurred. If the tongue was admitted to be the principal stimulus in carrying the jaws forward and stimulating the growth posteriorly, the gradual and normal growth could be accounted for. Although he admitted that the comforter, or the thumb, or any other thing kept continuously in the mouth might produce irregularities, yet as the tongue was the most constantly present, so it was of the utmost importance to see that it was normal in size, position, and relation to the jaws, especially if it was desired to prevent irregularities.
Mr. F. J. BENNETT said the question turned upon the effect of the comforter and breast-feeding, and in dealing with such a question the proper time to make an observation was at the end of the period of breastor hand-feeding, taking a model of the jaw at the end of the ninth or twelfth month. That would set at rest innumerable questions which might be speculative when the models were taken at the age of 5 or 6 years. A multitude of things had happened to the child during that time. In looking at the lips of a child during the period of suckling, up to the ninth month, one found a characteristic shape indicative of the muscular action of sucking, but the lips became totally different in shape by the time the child was 4, 5, or 6 years old. If the change in the lips was the result of a different method of feeding, it might also happen that a change also occurred between the time of suckling being given up and the fourth or fifth year. The author appeared to assume that all the conformation of the jaw took place during the period of suckling, but surely a great number of changes took place afterwards? It was so with the lips, and why ,not with the palate ? The author suggested that the intermaxillary sutures might be open at a later period than was usually imagined, but that was a thing that could be settled in ten minutes by the use of the X-rays. Speculation 31 on the subject was unnecessary. He thought a great many things that were put down to the use of the comforter and the difference between hand-feeding and breast-feeding had been overlooked. One was the general condition of the parents. The fact that children were brought up by the bottle betokened to some extent an enfeebled condition of the mother, and it might be due to that enfeebled condition rather than to the fact that the child was hand-fed. Taking half a dozen children brought up at the breast there would be a considerable variation in stature, weight, and other matters, and it might also be that the jaws might vary in the same way. In those respects he thought there were some fallacies which the author might have omitted, and that he might have had more success if he had taken models at an earlier period in the child's life. But in saying those things he did not wish to disparage the value of the paper, recognizing it as a valuable contribution.
Mr. W. H. DOLAMORE, while recognizing the extraordinary amount of work the author had devoted to the subject, could not believe that the deformities were wholly due to a mechanical action in bottle-feeding, or the use of the comforter, or to adenoids. It seemed to him that the amount of distortion which would occur in bottle-feeding, or by the use of a comforter, in the small mouth of a little child-the bottle-feeding going on for one year and the comforter generally being dropped before the second year-would be very slight, and, indeed, the author's figures showed it to be so, because the difference shown in the tables in the paper between a hand-fed child and a breast-fed child was something under a millimetre, and, as a millimetre was something under #g in., this was not a very great difference. It seemed to him that, as Dr. Wallace had hinted, the cause was a deficient growth of the bone; that, if there was a difference between a breast-fed and hand-fed child, it was more dependent on the growth of the jaws afterwards than on the effects of mechanical action in early days. He had two models, the first that of a child now 14 years of age, who had adenoids which were not removed until she was aged 10. She was bottle-fed and used the comforter until her brother was old enough to know that he ought to throw his out of the window and she threw hers out too. He was a year younger than she was. He thought Mr. Colyer would regard the model as that of a very good type of jaw. The other model was that of a sister and showed a much greater difference than the author had been able to show between hand-fed and breast-fed children. The sister was also hand-fed and had adenoids, but they were removed when she was 4 years of age. In her case the measurement between the two first permanent molars taken at the gum margin was 5 mm. less than in the elder sister, yet the four incisor teeth measured 4 mm. more than the teeth of the elder child. Consequently the larger teeth of the younger child would have to crowd into a smaller arch than was the case with the older child. Granting that it might be all due to bottle-feeding, to the use of the comforter, or to adenoids, it was apparent that what the younger child wanted was a greater growth of jaw rather than any movement of teeth themselves. Although the author had not entered into the question of the action of adenoids in a mechanical way producing irregularities, the same thing held good, and the so-called mechanical explanation, pressure of lips and so on, was very incomplete and unsatisfactory. There was one diagram in the paper of a child whose adenoids were not removed until the age of 15, and the author pointed out that the longer the adenoids were left the worse was their action. The diagram, however, showed a remarkably good arch, and compared very favourably with that of some of the cases in which the adenoids were removed quite early. He should also like to ask the author to explain how the growth of the antrum affected the growth of the jaw. He could quite understand the two growing coincidently, but how the growth of a cavity could assist the growth of the bone he could not understand. The author suggested, more or less, that the blocking of the ostium might diminish the growth of the antrum. It seemed to him that air in blowing through the nose would, if anything, produce a lower pressure in the antrum rather than an increased pressure, on the same principle that was employed in the "saliva ejector." If air did pass into the antrum when the nose was blown, it was obvious that whenever there was anything septic in the nose it must be blown into the antrum and would lead to a very severe inflammation if not to empyema. He could not help thinking that the growth of the jaw was prior to the growth of the antrum. It was well known that in drilling into antra the thickness of the bone which had to be drilled through varied immensely, and in some cases no cavity could be discovered at all. Therefore, it might be assumed, where there was no cavity there ought to be no jaw, according to the author's view; at any rate he would be glad of further explanations.
Mr. A. H. JOHNSON asked Mr. Dolamore if either or both of his cases suffered from rickets.
Mr. BREESE pointed out that there was a lack of dental irregularity and deformity amongst the Jewish race. He had been working at a large Jewish orphanage at Norwood for the past two years, and had found that serious cases of irregularity were almost non-existent. It might be said that that was a racial characteristic, but it was rather significant that the Jewish mother invariably nursed her own child-almost without exception the children were breast-fed. The question was gone into five years ago by Dr. William Hall, of Leeds, who examined 500 children of Jewish parents, and also the same number of Gentile children, and although his results were rather roughly grouped together, he stated that the Jewish child with a high and deformed palate was a rarity, whilst such children were very common amongst the Gentiles.
Mr. GEORGE NORTHCROFT congratulated the author very heartily on his paper, and wished other members would put the same amount of energy into similar work, because thereby the labours of the profession would be considerably lightened.. There were one or two things in the paper that appeared to him to traverse the author's general conclusions. In the summary of the conclusions on breast-feeding the author stated there were two 0 occlusions which he could not account for, and in the superior protrusions without adenoids there were five 0 cases. It seemed to him that such irregularities of occlusion must be accounted for in some other way than bottle-feeding, adenoids, thumb-sucking, or the comforter, and that these things could be only aiding rather than predisposing causes; he thought they could not be the origin of the condition. He was very glad to hear definite mention of the study of occlusion, because it seemed to him to be a thing that in the past had been sadly neglected. It did not of course matter to Mr. J. G. Turner, who considered that occlusion was of no value at all. There was one type of occlusion which the 0 and the N and the X did not include, what might be called the Z, the angle class, three cases. He thought it was a little unfair for the author to give the value of 00 2, and OX 1, because he doubled the value when the malocclusion was bilateral. An unilateral case was quite as difficult to treat as a double case, and it seemed to him it was an unfair statistical conclusion to state that the bilateral had really the value of two as compared with a unilateral case.
Alveolar Abscess in the Tooth of a Dog.
By GEORGE THOMSON, L.D.S.
THIS is the skull of a small retriever which Mr. Sewell, the eminent veterinary surgeon, brought to me. He told me that he had been treating it for six months for a sinus near the left eye. The skull shows what has happened quite obviously. It is discoloured from the left canine as far as the junction of the frontal bone, extending across the nasal processes to the maxilla of the opposite side and along the margin of the left orbit. The dog died after six months. The point of interest. is the remoteness of the sinus from the cause of the discharge.
Veterinary surgeons often meet with a fistulous opening below the inner canthus of the eye and are in the habit of extracting the fourth premolar for its treatment. Hobday's book on " The Dog" refers to this as being usually a fistulous opening into the antrum and recommends the extraction of the fourth premolar, and says that the tooth should be extracted and the fangs if possible. On reflection I remember that I had a patient with an opening in the cheek for twenty-four years before a diagnosis was reached. Several times he had had teeth extracted without the cause being found. I also remember that a patient of mine, D-20a
